A domainal pattern of top to the NNW and top to the SSE shear senses is indicated by both microstructures and c-axis and a-axis fabrics within the plastically deformed and dynamically recrystallized quartz veins located in the gneissic border facies around the western part of the pluton (Fig. DR.1) . A top to the SSE shear sense is dominant on the southern margin of the pluton (i.e. pluton up shear sense), whereas on the northern margin km-scale domains of top to the SSE and top to the NNW (i.e. pluton up shear sense), are recorded. Domains of symmetric fabrics, indicating approximate coaxial deformation conditions, are recorded on both the northern and southern pluton margins. In between the margins, plastically deformed quartz veins located along the pluton long axis mostly exhibit symmetric fabrics.
portable drill and oriented using a magnetic compass. Two or three cores were drilled per station and were cut into 22 mm-long samples. 548 samples were measured (5 samples per site).
Magnetic measurements were performed using a Kappabridge KLY-2, manufactured by Agico (Brno, Czech Republic). The orientation and magnitude of the three principal axes of the AMS ellipsoid, k1 ≥ k2 ≥ k3 for each sample were calculated from the bulk susceptibility data and the orientation of the sample using the ANISOFT package (Jelinek, 1977) . The tensor means of the sample data within each site were computed with the program EXAMS (Saint-Blanquat, 1993) , giving the bulk magnetic susceptibility magnitude of the site, the orientation and intensity of the three main susceptibility axes K1 > K2 > K3, and the usual intensity (P%, F%, L%) and shape (T) parameters (definitions given in caption to Table DR.1). For each site, the orientation variability was computed as the standard deviation of the angular difference between individual samples and the site mean orientation. Primary data from our AMS study of the Papoose Flat pluton are presented in Table DR .1. Averaged values incorporating all data from the magmatic (M), hightemperature solid-state (H), and medium temperature (ML) microstructural domains are given in Table DR .2. The relationship between scalar AMS parameters is presented in Figure DR 
Source of AMS signature
The relationship between the fabric of a rock sample and its magnetic fabric depends on the nature of the magnetic (Fe bearing) minerals, and on the textural relationships among the mineral grains (Rochette, 1987; Jover et al., 1989; Borradaile et al., 1991; Rochette et al., 1992) . If a sample contains more than one magnetic mineral, then the magnetic fabric becomes a composite of two or more subfabrics. Therefore interpreting AMS data requires careful identification and characterization of all the magnetic minerals contributing to the AMS signal. In magnetite-type granites (Ishihara, 1977) , like the Papoose Flat pluton, the paramagnetic contribution of Fe-Mg silicates is negligible with respect to the ferromagnetic contribution, because of the high intrinsic magnetic susceptibility of magnetite, so only the oxide minerals need to be carefully identified. It is well know in plutonic rocks, however, that oxide minerals can suffer important sub-solidus reequilibration (Frost et al., 1988; Frost and Lindsley, 1991) . Thus the status of these minerals, mainly primary versus secondary, must be determined before any quantitative kinematic interpretation of the AMS signature of a rock sample can be made. We have investigated the magnetic mineralogy of the Papoose Flat pluton through examination of polished thin sections using reflected light microscopy (15 samples), microprobe analysis (10 samples, 71 analyses), and measurement of the relationship between susceptibility and temperature (relative to known Curie temperatures for specific minerals) for seven samples spanning the whole range of magnetic susceptibilities present in the pluton. -Blanquat et al., B.G.S.A., 2001, vol. 113; Data Repository Document. Page 3 of 18 Optical and microprobe analysis indicates that the oxide minerals are mainly magnetite, ilmenite and hematite. The oxide minerals are mainly in the form of euhedral to subhedral grains (Figs. DR.4A and DR.4B) with a grain size ranging between 50 and 500 µ (mean around 0.1-0.2mm).
St
The grains are commonly grouped in clusters measuring less than 1-2 mm in size. The shape ratio of the individual grains ranges between 1 and 2 irrespective of the microstructural state of the rock.
In contrast, the shape ratio of the grain clusters is more sensitive to solid-state strain than to individual grain shape. The clusters are always elongate parallel to the macroscopic lineation, and their shape ratios range between 1 and 3 in the pluton's magmatic core domain (Fig. DR.5A ) and commonly reaches a value of 6 or more in the gneissic border facies (Fig. DR .5B). Grain boundaries within the clusters are straight -arcuate, indicating early crystallization in equilibrium with the mafic phases within the granite. Ilmenite is typically associated with magnetite in the form of smaller grains at the periphery of the main magnetite grains, suggesting granule oxyexsolution (Buddington and Lindsley, 1964) . Some larger ilmenite grains are found as isolated grains. In addition to granule oxy-exsolution textures, various patterns of exsolution and oxidation are recognizable within the oxide grains including: 1) lamellae (trellis-type) oxy-exsolution of ilmenite within magnetite, and 2) oxy-exsolution of hematite within ilmenite and magnetite, which is expressed by thin sheets of secondary hematite growing from the borders or fractures of ilmenite and magnetite grains. This second type is widespread throughout the pluton, but heterogeneously (Table DR. 3). Ilmenite grains have more variable compositions, even within a given sample, particular in terms of their MnO content (2 to 10%) and hematite content (from 5 to 45%). These data show that the magnetite grains are undoubtedly re-equilibrated, and that the ilmenite grains are of several origins: primary (magmatic) for the large isolated grains, and secondary (subsolidus) resulting either from high-temperature granule oxy-exsolution of titanomagnetite, or from medium to low temperature lamellae oxy-exsolution (Buddington and Lindsley, 1964; Frost et al., 1988; Frost and Lindsley, 1991) . In the absence of other highly susceptible minerals (e.g. pyrrhotite and maghemite), the magnetic susceptibility distribution within the pluton more or less directly reflects the amount of magnetite locally present. Because hematite has a very high magnetic anisotropy, it could contribute to the rock magnetic anisotropy, but the observation that hematite is homogeneously distributed throughout the pluton indicates that the intensity and orientation of the anisotropy of magnetic susceptibility is determined by the elongation (or shape anisotropy) of magnetite grains and clusters of magnetite grains (Stacey, 1960; Khan, 1962; Uyeda et al, 1963; Ellwood and Whitney, 1980; Rochette et al., 1992 , Grégoire et al., 1995 , 1998 . In addition, the large sizes of the magnetite grains/clusters eliminate complications due to so-called inverse fabrics (Rochette et al., 1992) .
From these observations we conclude that any magnetic anisotropy zonation in the pluton should be interpreted in terms of grain shape anisotropy. The preservation of primary textural relationships, i.e. euhedral and subhedral crystal shapes, during and after cooling and subsequent re-equilibration, demonstrates that the magnetic fabric should still carry kinematic information on magmatic/submagmatic emplacement-related fabrics. -Blanquat et al., B.G.S.A., 2001, vol. 113; Data Repository Document. St-Blanquat et al., B.G.S.A., 2001, vol. 113; Data Repository Document. (Jelinek, 1981) ; T between -1 and 0 indicates a prolate shape; T between 0 and 1 indicates an oblate shape. The orientation parameters are the foliation, which is the plane containing K1 and K2 and perpendicular to K3, the minimum principal axis of the susceptibility ellipsoid, and the lineation which is parallel to K 1 , the maximum principal axis of the ellipsoid. and L% the planar and linear anisotropy percentages respectively, T the shape parameter of Jelinek (1981) , and nb is the number of sites analyzed in each microstructural domain. σ and Cv% are the standard deviation and the coefficient of variation (= 100 x standard deviation/mean value) respectively for each parameter; ecmxi° is the maximum angular departure between samples and the mean of the site for Ki; and σ Ki is the standard deviation of this angular departure. T max the maximum temperature in the aureole near the contact, T 1000 the temperature 1000 m from the contact at ts, ∆T the difference between T wr and T 1000 , and te max is the sum of the t s + t inf (duration of infilling, taken at 5000 years) for the N associated pulses, and corresponds to the maximum duration time of emplacement. Figure DR 1 St-Blanquat et al., B.G.S.A., 2001, vol. 113; Data Repository Document St-Blanquat et al., B.G.S.A., 2001, vol. 113; Data Repository Document. Page 13 of 18 St-Blanquat et al., B.G.S.A., 2001, vol. 113; Data Repository Document. 

